Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(51)lnt.CI. 



(1 1 )Publication number : 1 1 -242442 

(43)Date of publication of application : 07.09.1999 



G09F 9/00 
HOI J 11/02 
H05K 7/20 



(21) Application number : 10-062257 

(22) Date of filing : 25.02.1998 



(71) Applicant : FUJITSU LTD 

(72) lnventor : GOTO NOBUTAKA 

KANBE SHINICHIRO 
NAGATOMO KAZUNARI 



(54) PLASMA DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma 
display device which can be made thin In thickness by 
obtaining sufficient heat radiation effect without requiring 
a large space. 

SOLUTION: This plasma display device is provided with 
at least a plasma display panel 4 which has couple of 
substrates 2 and 3 stuck together across a discharge 
space, a circuit board 10 which drives the plasma display 
panel 4, and a chassis 5 wherein the plasma display 
panel 4 and circuit board 10 are united by adhering the 
plasma display panel 4 to one surface and mounting the 
circuit board 10 on the other surface; and board storage 
rooms 9 partitioned with a partition wall 6 which projects 
at right angles to the in-surface direction and a lid body 

12 put covering the partition wall 6 are formed on the board mount surface side of the chassis 
5 and a groove 7 for heat radiation which fomis a heat radiation path by spatially coupling the 
board storage rooms with each other and the board storage rooms with the outside is formed 
at part of the partition wall 12 which partitions the board storage rooms 9. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the plasma display equipment which 
comes to unify the drive circuit for driving especially a plasma display panel and this 
through a chassis about the plasma display equipment which displays an alphabetic 
character and an image using luminescence by plasma discharge. Although such plasma 
display equipment attracts attention as a big screen display device in which a wall tapestry 
is possible, the fiirther thin shape-ization is called for strongly. 
[0002] 

[Description of the Prior Art] A plasma display panel (following, PDP) displays by 
impressing a predetermined electrical potential difference to the discharge electrode 
arranged by crossing in discharge space, and generating discharge on the intersection, 
[0003] Since the electrical potential difference impressed to an electrode is a high voltage 
of hundreds of volt unit, from the drive circuit which generates this electrical potential 
difference and drives PDP, a lot of heat generates it. Therefore, in PDP equipment, it is 
necessary to adopt the structure of having sufficient heat dissipation effectiveness. 
[0004] Drawing 6 and drawing 7 are drawings for explaining the PDP equipment 
concerning the conventional technique, and the perspective view of the PDP equipment of 
the former [ drawing 6 ] and drawing 7 are sectional views. In each drawing, PDP 
equipment is constituted so that PDP56 which comes to stick two glass substrates (the 
front substrate 54, tooth-back substrate 55), and the circuit board 57 for driving this 
PDP56 may be united through a chassis 5 1 , 

[0005] The chassis 51 which is made to unite both with the front rear face by supporting 
PDP56 and the circuit board 57, and is used for conventional PDP equipment consists of 
metals, such as aluminum, and the chassis 5 1 is making the structure which stuck two or 
more sides 52 and vertical boards 53 in the shape of a grid so that clearly [ in drawing 6 ]. 
The structure of the shape of such a grid achieves lightweight-ization while securing the 
space for heat dissipation. 

[0006] PDP56 and the circuit board 57 are electrically connected by the flexible cable 58. 
In addition, in order to clarify structure of a chassis 51, drawing 6 shows only the circuit 
board 57 of one sheet, and the number of the flexible cables 58 is also one, and it is 
omitting most. 

[0007] Drawing 7 is the sectional view showing the busy condition which carries an 
interface circuitry in the PDP equipment of drawing 6 further, covers this with a frame, 
and makes the screen perpendicular. The chassis 51 carries the circuit board 57 in the 
thickness direction in the condition of having space, and the interface circuitry 61 is 
further carried on the circuit board 57 so that clearly from drawing 7 . In using PDP 
equipment as a monitor or television, the signal from an external instrument must be 
inputted and this interface circuitry 61 is needed. 

[0008] While two or more components which constitute a circuit are mounted in the 
circuit board 57, since the space for heat dissipation is required, an interface circuitry 61 is 



carried on the loading panel 60 fixed to the fixed block 59 for bottom raising. A fixed 
block 59 is attached in the fi-ee area befiDrehand prepared in the circuit board 57, and is set 
as the height corresponding to the heat dissipation space to need. 
[0009] And the whole PDP equipment is covered with the fi'ame 62 which consists of 
resin mold goods etc. so that only the screen of PDP56 may be exposed. The ventilating 
fan 63 for exhausting the heat emitted fi-om circuit board 57 grade to the PDP equipment 
exterior is formed in the upper part side of this fi"ame 62. 
[0010] 

[Problem(s) to be Solved by the Invention] The conventional PDP equipment constituted 
as mentioned above needs to secure the space in the thickness direction, in order to 
acquire sufficient heat dissipation effectiveness from emitting the heat which used natural 
heat dissipation in the periphery of the circuit board 57. Therefore, since it became what 
has big space in addition to the thickness of each configuration member, there was a 
limitation in thin shape-ization. 

[001 1] This invention aims at offer of the PDP equipment which can realize thin shape- 
ization by acquiring sufficient heat dissipation effectiveness, without having been made in 
order to solve said technical problem, and needing much space. 
[0012] 

[Means for Solving the Problem] The plasma display equipment concerning this invention 
A plasma display panel, The circuit board for making this plasma display panel drive, and 
by pasting up said plasma display panel on one field, and carrying said circuit board in the 
field of another side In the plasma display equipment equipped with the chassis which 
makes one these plasma display panels and the circuit board at least to the substrate 
loading side side of said chassis To some septa which it has two or more substrate hold 
rooms by which partition electric shielding is carried out, and divide said substrate hold 
room with the septum which projects perpendicularly to field inboard, and the lid put on 
this septum It comes to prepare the slot for heat dissipation which connects spatially 
substrate hold rooms and a substrate hold room, and the chassis exterior, and forms a heat 
dissipation path. 

[0013] Thus, in this invention, heat can be emitted outside efficiently, without needing 
much space, since the heat dissipation path which establishes in a chassis the substrate 
hold room which carries out partition electric shielding of the circuit board, and emits 
indoor heat to it efficiently is formed. Therefore, it becomes possible to lessen space of the 
thickness direction and to achieve thin shape-ization. 

[0014] Moreover, as for the plasma display equipment concerning this invention, it is 
desirable to form a heat dissipation path perpendicularly by establishing the slot for heat 
dissipation in the septum prolonged horizontally. From having the property to go up, heat 
is forming a heat dissipation path perpendicularly in this way, and its heat dissipation 
effectiveness improves more. 

[0015] Moreover, as for the plasma display equipment concerning this invention, it is 
desirable to make flat the chassis side in contact with a plasma display panel. Thus, by 
making flat the contact surface with the plasma display panel of a chassis, temperature 
distribution do not arise in a plasma display panel, and generating of display nonuniformity 
can be suppressed. 

[0016] Moreover, the plasma display equipment concerning this invention uses the chassis 
which makes it come to cover the front face of a resin Plastic solid a metal thin film if 
needed. Thus, it becomes effective, when-izing can be carried out [ lightweight ] and it 



uses as a wall tapestry display etc. by constituting a chassis with a resin Plastic solid. 
[0017] Moreover, if needed, the plasma display equipment concerning this invention forms 
the cavernous section for cable arrangement in the interior of a septum, and shields 
electrically the cable arranged in the cavernous section. Thus, when two or more cables 
are made to cross and it must arrange by shielding electrically the cable arranged in a 
chassis, it becomes possible to control the effect of a noise mutually. 
[0018] Moreover, the plasma display equipment concerning this invention forms the 
radiation fin which becomes the inside of a lid from two or more concave heights if 
needed. Thus, by preparing a radiation fin in the inside of a Ud, when it carries a circuit 
with much calorific value, it becomes possible to heighten the heat dissipation 
effectiveness. 
[0019] 

[Embodiment of the Invention] (1st operation gestalt of this invention) The PDP 
equipment concerning the 1st operation gestalt of this invention is hereafter explained 
based on dra wing 1 and dra wing 2 . The decomposition perspective view of the PDP 
equipment which drawing 1 requires for the 1st operation gestalt, and drawing 2 are the 
sectional views of the PDP equipment concerning the 1st operation gestalt. However, 
drawing 2 shows the condition of having put the frame while carrying an interface circuitry 
to drawing 1 . 

[0020] In each drawing, the PDP equipment 1 (1*) concerning the 1st operation gestalt 
PDP4 which consists of a glass substrate (the front substrate 2, tooth-back substrate 3) of 
a pair stuck through minute discharge space, The lid 12 which covers the circuit board 10 
which constitutes the drive circuit for driving this PDP4, and the chassis 5 which 
intervenes between PDP4 and the circuit board 10, and unifies both and the circuit board 
10 further carried in a chassis 5 is made into the main configuration section. 
[0021] First, the chassis 5 which has the description most is explained with reference to 
drawing 1 in these main configuration sections. Drawing 1 is a perspective view in the 
condition of having opened the lid 12, and some lids 12 are omitted. While the chassis 5 
consisted of metals, such as comparatively lightweight aluminum, and the whole surface 
became flat is attached in PDP4 through the double-sided tape etc. by making a field into 
an adhesion side. 

[0022] And the septum 6 for dividing this field for every predetermined field is formed in 
the field of another side. The field divided by the septum 6 serves as the substrate hold 
room 9 which holds the circuit board 10 separately, and loading immobilization of the 
circuit board 10 is carried out by the means of a screw stop etc. at each substrate hold 
room 9. 

[0023] The circuit board 10 and PDP4 are electrically connected by the deflection kibble 
cable 1 1 which passes through the side face of a chassis 5. Two or more signal lines are 
covered with an insulating material, and the flexible cable 1 1 has connected to PDP4 and 
the circuit board 10 the signal line exposed to an edge by heat wearing thick clothes etc. 
[0024] The crevice 8 for cables for passing the flexible cable 1 1 is formed in the septum 6 
located around chassis 5 so that drawing 1 may show. In fact, although such a flexible 
cable 1 1 will be in the condition that plurality is drawn around a chassis 5, it shows only 
the part by drawing 1 . 

[0025] Moreover, in the septum 6 which divides the substrate hold room 9, between the 
adjoining substrate hold rooms 9 is spatially connected with the part, and it has the slot 7 
for heat dissipation for forming the path of heat. Since the PDP equipment 1 shown in 



drawing 1 is used in the condition of having stood so that the direction of an arrow head 
shown by UP might serve as the upper part and heat goes up, the slot 7 for heat 
dissipation is formed in the septum 6 horizontally prolonged in a chassis 5, and forms the 
vertical heat dissipation path. 

[0026] The heat which goes up by this passes through the slot 7 for heat dissipation, and is 
led to the exterior. Two or more arrow heads illustrated so that it may pass through the 
slot 7 for heat dissipation show the flow of heat, and are enabling efficient heat dissipation. 
[0027] A lid 12 consists of metals, such as aluminum, too, it is put so that septum 6 top 
face may be contacted, and it covers the circuit board 10 inside a chassis 5. This lid 12 has 
prevented electromagnetic wave emission outside while clarifying a heat dissipation path 
by covering the circuit board 10 in the circuit hold room 9. 

[0028] PDP equipment 1' of drawing 2 is in the condition which put the lid 12 on the 
chassis 5. Without the heat generated in the circuit board 10 escaping into other parts, 
since the circuit board 10 is covered according to an individual and it is only 
perpendicularly connected in such a condition by the slot 7 for heat dissipation, it goes up 
so that it may concentrate on the slot 7 for heat dissipation. Therefore, the early heat 
dissipation path of a climbing speed is formed, and heat dissipation effectiveness becomes 
good. By forming especially the slot 7 for heat dissipation above the circuit part with 
much calorific value also in the circuit board 10, effectiveness can be raised more. 
[0029] Moreover, although the electromagnetic wave of a frequency different, 
respectively is generated, since it is covered by the metal body from each circuit board 10, 
there is no possibility of there being no effect in mutual with few burst sizes from the 
substrate hold room 9, and causing malfunction etc. Naturally there is also no effect on the 
body. Furthermore, since it connects with the ground member which is not illustrated, the 
chassis 5 or the Ud 12 has prevented generating of static electricity etc. 
[0030] PDP equipment 1' which has such a chassis 5 and a lid 12 carries the interface 
circuitry 15 for enabling the input of an external instrument further in a lid 12 directly, and 
has the frame 16 which covers these whole. And the upper part section of a frame 16 is 
equipped with the ventilating fan 17 for exhausting the heat which occurred from the 
circuit board 10 and went up through the heat dissipation path to the PDP equipment 
exterior. 

[003 1] As mentioned above, the heat emitted efficiently is discharged through a ventilating 
fan 17 in the exterior of PDP equipment V out of a chassis 5. In the PDP equipment 
concerning such 1st operation gestalt, although there is little space of the periphery of the 
circuit board 10, since the slot 7 for heat dissipation established in a septum 6 forms a heat 
dissipation path and enables efficient heat dissipation, as compared with the former, it can 
be made a thin shape. 

[0032] That is, since the heat generated from the circuit board 10 is intensively drawn in 
the direction of the slot 7 for heat dissipation in the substrate hold room 9, the climbing 
speed of heat becomes quick and it is efficiently emitted to the exterior of a chassis 5. On 
the other hand, since ** which has much space, and the heat from the circuit board went 
up slowly in the condition of having spread in large space and were conventionally emitted 
to the exterior, the heat dissipation effectiveness was not good. Moreover, with this 
operation gestalt, since the whole surface is flat, the adhesion side to PDP4 of a chassis 5 
becomes possible [ suppressing generating of the display nonuniformity which the 
temperature distribution in an adhesion side do not occur and originates in temperature 
distribution ]. 



[0033] (2nd operation gestalt of this invention) In said 1st operation gestalt, although the 
chassis by metals, such as aluminum, was used, the operation gestalt which lightweight- 
ized the chassis here is explained. Drawing 3 is the sectional view of the PDP equipment 
concerning this operation gestalt, and gives the same sign to the same part as the 1st 
operation gestalt. 

[0034] In drawing 3 , the chassis 22 of the PDP equipment 21 concerning this operation 
gestalt is constituted from performing metal plating 24 to resin Plastic solid 23, and can be 
lightweight-ized as compared with the chassis by the metal. By performing metal plating 
24, an operation of electromagnetic wave shielding is also securable. 
[0035] The chassis 22 had the septum 25 and has held the circuit board 10 in the substrate 
hold room divided by this septum 25. And also in the lid 26 for covering the circuit board 
10, lightweight-ization is realized by considering as the configuration which performed 
metal plating to the resin Plastic solid like a chassis 22. 

[0036] Although not shown by drawing 3 , it has composition which can emit efficiently 
the heat which the slot for heat dissipation is formed like said operation gestalt, and is 
generated from the circuit board 10 to the septum 25 of a chassis 22. In addition, since the 
configuration of PDP4 grade is the same as that of the 1st operation gestalt, explanation is 
omitted. 

[0037] In addition, although the metal plating 24 grade is thickly shown by drawing 3 in 
order to clarify the configuration of a chassis 22, it is the about several micrometers thin 
film in practice, and a chassis 22 and a lid 26 can be made into thickness comparable as the 
1st operation gestalt. Moreover, it is possible to change to metal plating 24 and to acquire 
the effectiveness that the metal membrane by vacuum evaporationo or sputtering is also 
equivalent. 

[0038] According to this operation gestalt, the chassis which has efficient heat dissipation 
and an electromagnetic wave shielding effect can be lightweight-ized, and the PDP 
equipment which can realize lightweight-ization in addition to thin-shape-izing can be 
obtained. 

[0039] (3rd operation gestalt of this invention) Drawing 4 is the whole perspective view 
and partial expansion perspective view showing the chassis of the PDP equipment 
concerning the 3rd operation gestalt of this invention. In this drawing, the chassis 3 1 is 
considered as the configuration post-installed to a body by using as another components 
the septum 32 which has the cavernous section 34. 

[0040] Drawing 4 (A) is the whole chassis 3 1 perspective view which is going to attach 
the septum 32, and the septum of the periphery section equipped with the slot 33 for heat 
dissipation is formed beforehand. In performing wiring between the circuit boards, the 
description by the 3rd operation gestalt is in the place made into the structure where two 
or more distribution cables do not cross. That is, as shovra in drawing 4 (B), it has 
prevented that cables cross directly by equipping the upper front face with the crevice 35, 
and arranging a distribution cable in the inside of the cavernous section 34, and a crevice 
35 while a septum 32 has the cavernous section 34 in the interior. 
[0041] In drawing 4 (B), cable 37A drawn from circuit board 36A is connected to other 
circuit boards which it is arranged in the cavernous section 34 of a septum 32, and are not 
illustrated. Cable 37B which, on the other hand, connects between circuit board 36B 
which adjoins circuit board 36A is arranged so that it may pass through the crevice 35 
formed in septum 32 top face, 

[0042] For example, although cable 37B may be intersected when it is going to connect 



cable 37A to still more nearly another substrate by the side of circuit board 36B, with this 
operation gestalt, it will be in the condition of having been isolated, by the septum 32. The 
interaction by the noise can be prevented by constituting a septum 32 from a metal which 
has the electromagnetic shielding effectiveness. Although the chassis 3 1 containing a 
septum 32 gives a metal thin film to what is depended on the metal concerning the 1st 
operation gestalt, and the resin Plastic solid concerning the 2nd operation gestalt, any are 
suflBcient as it. 

[0043] (4th operation gestalt of this invention) Drawing 5 is the sectional view of the PDP 
equipment concerning the 4th operation gestalt, and the top view of a chassis, and gives 
the same sign to the same part as said operation gestalt. Although the PDP equipment 41 
concerning this operation gestalt makes the fundamental configuration the same as the 1st 
operation gestalt, it heightens the heat dissipation effectiveness by carrying out the partial 
change of the configuration of a chassis and a lid. 

[0044] First, in drawing 5 (A), the lid 46 in PDP. equipment 41 has two or more heights 47 
in the field which counters the circuit board 10, and enlarges the surface area. Moreover, 
in drawing 5 (B), a chassis 42 is having two or more heights in the periphery, and enlarges 
area of a side face. 

[0045] While the heat generated by the circuit board 10 goes up by passing through the 
slot 44 for heat dissipation of a septum 43 and it is emitted to the exterior of a chassis 42, 
the part is absorbed by a lid 46 and^the chassis 42, and is emitted outside through these. 
This operation gestalt heightens the heat dissipation effectiveness of the whole PDP 
equipment by increasing a lid 46 and the heat release from a chassis 42. 
[0046] That is, while emitting heat to the PDP equipment exterior efficiently by the 
ventilating fan 17 which absorbs many heat from the circuit board 10, and is installed near 
the lid 46 edge by enlarging area of the internal surface of a lid 46, and 17', the heat 
release from this part is raised by enlarging area of the periphery section of a chassis 42. 
[0047] With this operation gestalt, the lid 46 is located near this ventilating fan 17 and IT 
by a frame's 16 arranging a ventilating fan 17 and 17' up and down, and lengthening and 
arranging the vertical edge of a lid 46 so that drawing 5 (A) may show. In this case, a lid 
46 and a chassis 42 are based on a metal with sufficient thermal conductivity, for example, 
copper, and the effectiveness which absorbs heat and emits this outside uses a large thing. 
[0048] As mentioned above, according to this operation gestalt, since a lid 46 and a 
chassis 42 serve as a heat dissipation path in addition to the spatial heat dissipation path by 
the slot for heat dissipation (R> drawing 1 1 reference), the heat dissipation eflfectiveness 
becomes still larger. In addition, although considered as the configuration which 
establishes a crevice in both a lid 46 and the chassis 42 with this operation gestalt, heat 
dissipation effectiveness just with sufficient one side can be acquired. 
[0049] 

[Effect of the Invention] According to the structure of a chassis of carrying the circuit 
board above in this invention like, when a gas with heat forms the heat dissipation path 
which can be passed promptly, big space is not needed but sufficient heat dissipation 
effectiveness can be acquired. Therefore, thin shape-ization is realizable by lessening space 
of the thickness direction of PDP equipment. 
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DESCRff TION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view of the PDP equipment concerning the 1st operation 
gestalt of this invention. 

[Drawing 2] It is the sectional view of the PDP equipment concerning the 1st operation 
gestalt of this invention. 

[Dra wing 3] It is the sectional view of the PDP equipment concerning the 2nd operation 
gestalt of this invention. 

[Drawing 4] It is the perspective view of the chassis concerning the 3rd operation gestalt 
of this invention. 

[Drawing 5] They are the sectional view of the PDP equipment concerning the 4th 

operation gestalt of this invention, and the top view of a chassis. 

[Drawing 6] It is the perspective view of the chassis in conventional PDP equipment. 

[Drawing 7] It is the conventional PDP equipment sectional view. 

[Description of Notations] 

21 1, r, 41 PDP equipment 

2 54 Front substrate 

3 55 Tooth-back substrate 

4 56 PDP 

5, 22,31,42,51 Chassis 

6, 25, 32, 43 Septum 

7, 33, 44 Slot for heat dissipation 

8 Crevice for Cables 

9 Substrate Hold Room 

10, 36A, 36B, 57 Circuit board 
11 58 Flexible cable 
12, 26, 46 Lid 

15 61 Interface circuitry 

16 Frame 

17 17 Ventilating fan 

23 Resin Plastic Solid 

24 Metal Plating 

34 Cavernous Section 

35 Crevice 
37A, 37B Cable 
45 47 Heights 

52 Side 

53 Vertical Board 

59 Fixed Block 

60 Loading Panel 
62 Frame 



63 Ventilating Fan 
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CLAIMS 



[Claim(s)] 

[Claim 1] A plasma display panel, the circuit board for making this plasma display panel 
drive, and by pasting up said plasma display panel on one field, and carrying said circuit 
board in the field of another side In the plasma display equipment equipped with the 
chassis which makes one these plasma display panels and the circuit board at least to the 
substrate loading side side of said chassis To some septa which it has two or more 
substrate hold rooms by which partition electric shielding is carried out, and divide said 
substrate hold room with the septum which projects perpendicularly to field inboard, and 
the lid put on this septum Plasma display equipment characterized by coming to prepare 
the slot for heat dissipation which connects spatially substrate hold rooms and a substrate 
hold room, and the chassis exterior, and forms a heat dissipation path. 
[Claim 2] It is plasma display equipment characterized by forming the heat dissipation path 
perpendicularly by being prepared in the septum by which said slot for heat dissipation 
extends horizontally in said plasma display equipment according to claim 1 , 
[Claim 3] One [ which pastes up said plasma display panel in said plasma display 
equipment according to claim 1 or 2 ] field of said chassis is plasma display equipment 
characterized by the whole surface being flat. 

[Claim 4] It is plasma display equipment characterized by said chassis making it come in 
said plasma display equipment according to claim 1 to 3 to cover the fi-ont face of a resin 
Plastic solid a metal thin film. 

[Claim 5] Plasma display equipment characterized by the cable which the cavernous 
section for cable arrangement is formed in the interior, and is arranged in this cavernous 
section being electrically shielded by said septum in said plasma display equipment 
according to claim 1 to 4. 

[Claim 6] It is plasma display equipment which sets to said plasma display equipment 
according to claim 1 to 5, and is characterized by using said lid as the radiation fin with 
which the inside consists of two or more concave heights. 
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